Webster loam formed in glacial till or local alluvium derived from the till on uplands and was collected from Story County, Iowa. Windsor sand was a fine sandy loam formed on glacial outwash plains, and deltas of the U.S northeast region and was sampled near Lebanon, New Hampshire. Soil properties for these benchmark soils, such as, pH, TOC, CEC, and particle size distribution, were determined earlier in our laboratory by Buchter et al. (1989). Both citratebi-carbonate-dithionite (CBD) and ammonium oxalate extractions were conducted on these soils by shaking duplicate 50-mL centrifuge tubes containing 0.50 g of soil in 25 mL of extractant for 24 h according to method of Chao and Zhou (1983) and Mehra and Jackson (1960), respectively.
S 2
During adsorption as well as desorption experiments, pH of the supernatant was measured and reported in Fig. S1 and Fig. S2 and the pH of the effluent solution during the miscible displacement experiments was provided Fig. S3 . The volume of each Mo(VI) and 3 H2O pulse along with soil parameters associated with each column (e.g., θ, ρ, and υ) are given in Table S1 .
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Section 2 Second order Model
This kinetic model assumes that a fraction of the total sorption sites is rate limited whereas the remaining fractions interact rapidly or instantaneously with
Mo ( These modeling data are from Two-Phase (reversible equilibrium-kinetic sites) SOM approach.
